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(57) Abstract: 

PROBLEM TO BE SOLVED: To realize improving 
reliability of write-in of a non-volatile semiconductor 
memory such as especially a single gate type flash 
memory or the like without changing basic constitution 
of a memory cell array. 

SOLUTION: In a flash memory having, for example, a 
single gate type memory cell consisting of a gate 
electrode provided through a thin electric charge trap 
layer on a semiconductor substrate, the device is 
characterized in that after data is written in the 
memory cell, a short pulse is applied to the memory cell 
so that one part of electrons is eliminated from the 
electric charge trap layer. 

COPYRIGHT: (C)2001,JPO 




* 

I 



V 



A 



mn#mmi? up) (12) & H ^ |^ ^ fg (a) <ii>»»tfu^B8#*» 

#^2001-325793 
(P2001-325793A) 
(43)&§BB ^13^11^22B(2001.1L22) 



(51)IntCL 7 

G 1 1 C 16/02 
16/04 

H01L 21/8247 
27/115 
29/788 



fi f-ro-n##) 

G 1 1 C 17/00 611Z 5B025 

6 1 1 A 5F0 0 1 

612Z 5F083 

622A 5F101 

H0 1L 27/10 4 34 



<2i)ta«#fi 


&H2000- 141072C P2000- 141072) 


(71)ffl«A 


000005223 










<22)tflISH 


¥/£l2<F 5 n 15 B (2000. 5. 15) 












in 






(72)&W# 










»^JIimjll«5ltt«f®Ki:/>ffl^4Ta is 














(72)&W# 










#jfc/i|JfUtl«fflr«t»Kfc±*ffl«t' 4TB IS 














(74)ft«A 


100108187 
















f**Jffc:tt< 



(54) [BH<z>«fH ^^tt^^Ei&ftg^^rPF^tt^^BISSg©^^^^ 



(57) -[Sift] 

mm] #t*y-n«)77y^>*j*, ^ff 



E 



2 > 



vy ^>m<mx *) hmm* hv y^L^^mmtfr 

-f&TFwmvk^mmmmw (eeprom) ks^t, 
<d ^vdp^^mEE^RiAo Lxmm* * y 

0^|Vws|<|Vwe|, 0^|Vbs|^|Vbe|, ts<te 
Vbs = Vdp 

y ir^T U>T Ltf- * ©t^^«Tof:g tel. 
>-y a^SMURj: r> hmMZ h y ^L-^T^iOmt^ 

-T5^1S^tt^f*:fBlt^g (EEPROM) fc#U WE* 



(2) WBI 2001-325793 

0^|Vws|S|Vwe|, 0^|Vbs|^|Vbe|, ts^te 
Vbs = Vdp 

ft 5 * -CH 9 ig-rtH *S 5 7!/3£ 7 E*©*ff*tt¥W# 
[0 0 0 1 ] 

[«M^JSi"5StS^»] EEPROM (« 

mm&mfSL i^eepr om^7 ^r^^'^y t-^ffl 

6 0 

[0 0 0 2] 

ia*«>aiff] EEPROM Pi 

^KW^eeprom) teif^TffSltty^y^ 
ffl^^y^-yt/Ki ii*^«(-J:ftf^ 

[0 0 0 3] C^i^rf^MOTSI^^^ 

z^-bmmmtLxmffiwm^mtmn, m^tmt 

mfo*^y<omt\^x, soNos^^y^So s 
oNos^^yii y-n&aaKtur, s^jay* 
itm (s i o) , i/y^^mtm (sin) , i/y^ 
tfwi (s i o) coa^fis^^L, isv^^mtm 

(SiN) ^«ffi*mLAfti-SrtT*E«S:ff5 , b^ 

50 r^fo^o ' (i/y =>»ffc:i! (s i o) g>5*>, v-y ^> 



3 

>Sr**t-PixafcJiJ^aj|KLTMSr*fi!tL. loco 

p\ Klft i: ft So 

J " \ [0 0 0 41 JiEOSONOSa^^ey-fe/KO^IWtt 

p (=5Vgg) frHtfJOU y-^^SaK^ttfcfy Hfcm 
0V£^;i, 17-KjR^VwD (-10VS*) C fc 

K W yi&m-e* y V t£9X-fcS&£.1rz> a *yb ten.* 
W^h7 7/^5 fl ;W:J:9, l«**ifct;v 
"0" ki-Zo 

[r-fm&toffl f-^m^mm^ mmztnz?* 

miRZtllt^uyfny-Flfct-^XKWae (=- 

^y^eyir/Hdoft^^r)— KJftfciVwr (=4Vg£) £H1 
r (=1VSS9 Mill, y— ^IdSSKStufcl^y mtc 

Y\s4>k y—xomm*. 



(3) #*BB 2001-325793 

[0 0 0 5] SONOSliD^^lit/Hl WS^—h 
^(Dy^y-t?;i^J3:itV\ fftSdRfclftF*: b 7 y^^it 

x10' 2 cm- 2 - 1.0x10 l3 cm- 2 SSi:ffi*^ti-Ci/>5 o 

ffi^^tt5#E2fW4®S(Cj6v^-efo^ 0 JEoT, SO 

*><fcp JH*«Ki*»9jg"rt, 
[0 0 0 6] rftte, SONOSl^^yt/HuRf, 

y-hBMfci«±K#u ztizm+byyykisxmm 

•f%'t'<X<Dfe!J±MCJbXi*&Z>o 
[0 0 0 7] 

I^W^f*bJ;5^-r5^] r0<t5^ «(OS 

Wtt^^ L< 6 ^1^5 PfljS35sa^^:*^£o 111 1 

[000 8] gilt K^SONOSWfff^^ 

^WM/Tt^7 7 (-t^D r^^, mmctf 

- bWK (Vg) , itt{:FW>lS (id) ?:fto 

SIA<P^l) k&ftitl,xm-yy 7Jb^Lfcfc«) 

y-hSEE (Vg) ^>1ig«r±tfr*< Ku-^^mSE 
^ (Id) ttfcSft^-CAttJwjES* LT*5 9, y^eyir/u 

b«E (Vg) <7Mj£as±#LT4> (Id) 
tt»rftJi»*r«»tS*:*t"C, h«flE (Vg) co-^ 

[0 0 0 9] @2(1 f»(OSONOSaffiftt>^ 

V<DffiMQffe$:&i-?y7 &<r>2) t?$>»9, HiiH 
50 ic, ittcy-htff, mcK^yti^o 



-3- 



5 

x, ttfflMftgKRtt mm) fcteitawt oat, * 

o r t>^IJE£^T LT L£ 5 t v ^ 5 fflS 
tt) (^IT, jUfkiwJ; 5 ^ h t7»tti s 

lo 0 1 0] bd^Lft*sfe, #;y h^-"7#tt 

Z> 0 0 3#fiBo 

[0 0 1 1 ] §311 fe£cosoNosM^i?^tty * 

y<Oltf»tt^t^7 7 (^3) "Cfct), 01, D 

2iH«:, «Wcy-b«JE (v g ) , tttt^KW 
^SiK (I d) ttot Mft&Sfiftci&ttSEH* (ID 

-h-mm (v g ) ©ai^iKwyis (id) *s 

X^fztlsXh, JDjfeLfc'ftfCfi, y-hSJBE (Vg) 
d) ht7»tt^|filiLtV>5i 
[0 0 12] Z<D£i\c^ tomiCkZJjy h*7¥ffe& 
\zt\ -<!/ 7r-Y»54««>bt^^ s JRft*^ hi^d 

[0 0 13] aaeSMfffctt, ±jS^J:5^ jEL<*£ 

[0 0 14] 



(4) M2 0 0 1 -3 2 5 7 9 3 

•So 

(1) »iy-hSMt»fe, VMy 

v-hnmki>m\cmtexmi&£ti. mmm^ 

#tt¥W*Etft3£« (EEPROM) l^^T, (WE** 3* 
EltSt. 

(2) Huia (i) Ett^^«»tt**ft«iia6ii"Cfco 
^vdp*5«i±^^n lt mm/ * y ir/i^x-^ 

^DtTfluis^^y-t/^^^-^^r^T^^ir. Bfr 

20 ftZ>n&, fl9Ey— ^^Ku>r>^Vbs?i5«ffiSrts 

0^|Vws|^|Vwe|, 0^|Vbs|^|Vbe|, ts^te 

tf>BWR«r«fc LT#r£*#*tt¥#ttE*3£Bo 

(3) ME (2) E*<D3F#«tt**ffE*3S«-e*)o 

Vbs = Vdp 

(4) WE (1) - (3) Etto^VSCtHMIPfHBItSS 

(5) *»raHE±te, *iy-MSfuR^ ^>y^v 

mmt. F-bmmktim^mtexBf&tsti, memis 

^ ®^ h y 9 xmmztitz* ^ y w &&i-z>*w 
mvk^mmmmm ceeprom) i^l, Buie^^y^ 

mm k -r 5 ^jM^flcEttasa^x - ^ 

(6) Bute (5) E«^^*tt*»#E1t««^^ 

y ir/KD K \/4 >-(cVdp/^6SJBE*^D tTSftfS^ y 



-4- 



0^|Vws|^|Vwe|, 0^|Vbs| ^|Vbe|, ts^te 

(7) MIS (6) B*0^»»tt***E1iaS««>^ 
f\ Vbs = Vdp 

(8) mm (5) - (7) E«oi)^*f38tt^»*E«a£ 

[00 1 5] fcK:, *3BW^fflSrKWi"So #*Wtf> 
^m^ftx.TffiV^c^if^tt^»^^y (EE PRO 

-hlWtftitl^fcW**!*^!) (EE 

PROM) CWffOtOTfcO, "7 f — 

y n;u^ $r r — * CO p< * V ± L T -5- X £ «jf£ 

^s^EEPROMi^LttTowt, mm<o 

[0 0 16] Blfc:*£;h/5J:5I-, SONOS^^^eyir 
v-y 3^»{fcRJ:0 h 7 s'T/L-* 

[0017] 14(1 *8fl(7)SONOSl^i«tt^ 

(Vg), Wa'^yiig 
(id) «JHtt& -f4i3*>«6fflB*&«rK:*5*t 



(5) #BB 2001-325793 

Bttei-^L. y-hSffi (vg) <omMci$~fz>\?u 
^>nM (id) ©js#r±*il»-»{fc;Lfct>«)«), 

[0 0 18] J£A±tf)J; *5SWWJ; 

(0 0 19] t^^>X\ zco^^hy-f Y^^Wt 
£Xh&i&ti*&btite<t£Z>o h?«< hMrf<Ds<si« 

5Sr#figLTSiWi-5o 0 5#I O 
[0 0 2 0] 0511 *|gP^(Z)SONOSl^tt/ 

m (^^*;ts) (SO Sr£!K JttttKtt, L'^vMfi 
«JE (V) *5«fctfs«»[ (mV/dec) &t->X. £vvz>H 
Lfc fc OT'fc 5o /^uxSts 000 tcarr* b # 

ffimffi (v) (omtte* etfe*^Sroftt^*:^77-e* 

Sft, -^r, ^/u^gts(S?)^»t-5S«a (mV/dec) 

w&&<n**y-£Mztti,x J 5-z.z>/</i'X (ot 

53K*ttft<. ^^ey-feyKO*?SfSflllR^bS?8f*rS« 

1X10' 6 sec = tsOT'fctUl. L^l^MEMffl^ffi 

[0 0 2 1 ] <h^5T% IftIt(caALt8f^r" 
50 m L»tt^Jt*afeiSF-t-5*«W^#^ h7^f h^VU^^ 



-5- 



9 

5 0 i-4fo*>, #*h?4 hs</l-X<Dfzit><DV— K2MI 
EESrVws. tr^ Mft«EE*VbsfcU »*ttftt£*3tt*!7 
-K«R«ffiSrVwe, fcTy hj»«EESrVbeti"54e>tf> IV 
ws|<|Vwe|, |Vbs|<|Vbe|45B8«S:«fc-ri:5^ h 

S^fix h7-0«rVbs^ "T^Ttf)?- Ky 
[0 0 2 2] 

y -fe/uT W £>BfflH ( (a) liA-A' WffiSr^U 

(b) ttB-B'Wfas) r-fe^o 

[0 0 2 4] H 6 tf *^{-8f[§(7)^ ^E- y ir/W y 

-r& 0 i8(aixfi y y -fe/Mi^tt^tt; pisi 

4JbCll^hi«l SjWgjSStU Il^hS 

& 0 a 8^**t55i9^ y— y\tmcm 

5SS: LT*5 9 , ^- h S:f i^H LTl*»W^BBffi*w* 
1 3 J: «9 fi^fa tiHS-r 5>*yt^i: S ix 

*1\ pffl^14Jbt*l^-hlMW15*r«>*4/ hfig 



(6) M2 0 0 1 -3 2 5 7 9 3 

10 

**, *2y-mfW17*r!>*y h^k-CIOra*** 
®«^7thu^bt*v^^u y-y.*5J:t^Ku^ 

^K*fl5«TV\ *^#KIMbl«l 3eMt^ 0 
[0025] 0 6(i^$tL§3i<9(-, y^y-t/Koy- 

p^^iiffl * tt5^#*tty y coy ^ y -tr/i^r w co«t 

2(? [0 0 2 6] ji^<o*p<^^$^fcy^-y-ir^ 
S:*-rs^«5H±y^y (eeprom) ^»m-o^Tgftw 

[y^y-feynox-^IB*»ff3 ^-^^^^^ 

yp^^i-^XOy^yiryKDx-^^^tT^o 

0(V)^EP#D£ft5 o ^(-^ M*n^os'^t /< tW 
y - K»l- -3. 0 (V) ASfpSD S ti^o r. (O^^^ T^^B^r 

y -=e y -fr/uT-afbK^bm^^BftSSix, L#^»M£ 
o4d«5 try hi»Sr5. 2(V). X y— *^o&^5 t> 

5. 2 (V) t < i^O (V)f^otl^ 0 JbE^ftt^-CT*- * 

m%jk^*ftotz.m&. a«sixfcy-=ty-fe/^Kw 

>-t*S*£«SwiS<T^k!K*fc:e^saA**t. L 
#vME*^^ roj ttlfi 4^^>o #a*-fe^*ctt 

[y^ey -fe/u—co/jf^ Sy-Y h^^^PP*D»f^] 



-6- 



; (7) &m 2001-325793 

// 12 

6 0 SIM [0 0 2 8] 





58* 










-3 .(XV) 






-3 .(XV) 


7— KHIWL2 


-3 .Q(V) 






-3 0(V) 


7-KWL3 


-3 OfV) 






-3 0(V) 


7-KHWL4 


-3 0(V) 






-3 0(V) 


7-K8SWL5 


-3 ,Q(V) 


95(V) 


1.6(V) 


-3 orv) 


7-KS8WL6 


-3 .(XV) 






-3 .OfV) 


7-K»WL7 


-3 .(XV) 






-3 .0(V) 




-3 ,Q(Y) 




70-ffA 


-3 .0(V) 




7.0(V) 




70-fOl] 


7.0(V) 


tf-vhfSBI.2 


7. (XV) 


5.2 (V) 


0 CV) 


7.(XV) 


fc?«vM»BL3 


7.0CV) 


0(V) 


Vdr (V) 


7.0CV) 




7.0CY) 






7.(XV) 


t*»vK»BL5 


7.(XV) 




7V-TSA 


7.0fV) 


-M 


It* 


mm 


mm 





[00 2 9] fc tf*h74 h'<*X$:fiVM'tZ>9&<D 

[0 0 3 0] g|9H h/^^BWD^^^ 
Jlt;^-h (=17— KH) > Ku-f>\ 

- h (=v- vm) iKWyiWH^ (=v 
wp (V) ) dr**3 ^^J/t/K^f- ^^S#»*ix6o 

ts (sec) (Dfl#fffl, y-htfWt^tffi©V 
ws (V) \£&t>T&Zkk%\Zs FM^^fi 
(OVds (V) ^Stt>i:3ftSoT, ^*yt;Hutt*^h7 

[00 3 1] ^»&5i*^»<*^ h^-f H 

/ £ £ # % <*> 0 J: 0^ Otb^(D- 

[0 0 3 2] H!l 1 il #389! tf>^ 1 O^JE^i-IlJ L 
fcEEPIWII<o|n]K«*Sr*+7 r c2sy^H"C*)S„ Hi IT? 
fl T Ku**K£rfT ofc!t><PT ¥^^/<yyyRn 

h7^ h^>»fP^B8«i-<5«5^O«fi!cS:*-r 0 (Hi 
2 (1 *«W<0!& 1 (D*J»l51»fc»J LycEEPROM(D^tg0 

K<o«^!a (a) %y?m (b) x*fc5 0 

ind *%w<om i (ommm\m l^eeprom^m 

(b) T ; £>£ 0 0i4fl ^rJiSW^JSl^li^lB^flfl 
LTtEEPROMOh*^ h*SjE**0K^«^l?l (a) 
/U**>f (b) T*&>& 0 01511 *%W<0& 



1 (7>*Sfi^^aiJb^EEPR0M^?7- K$mi£*3=lil8<D 

flt^m (a) ^/^u^^-r xi/?m (b) t?s>* 0 

[0 0 3 3] H)l 2 (a) -C*-&ft-fc3MBIal»tl ^SB 

? (OSC) (©*fi^^>^-lBlKCount1^A^*ix. 
y*— ^^^^(DtclbOfM^^^ (Prg Pulse) 

OSCCD^gfi-e^^v^— H]KCount2J: «9 , t*-** 
30 ^^fycof-bbtDs^is* (Real Prg Pulse) ^r^fifc-f^o 
[0 0 3 4] 012 ( b ) f^-TJ: 9 t-s Prg Pu 

fc. Real Prg Pulse(D^feT^9^y^> ^^TJ^SCco 
' ^ST^^y^- lHlKCount3J;«9. Mbf^w 
tztb<Ds</i'* (Light Ers Pulse) Sr^i"5 Q ^tLbP 
rg Pulse, Real Prg Pulse, Light Ers Pulse£HVSW<hW 

[0 0 3 5] 013 (a) X^^tlfc^m^-f 

40 «iE^tT9o HVSWtd.toTReal Prg Pulseio £Tjq_ight 
ErsPu I sett]ESfc31*^*lfta^aE* S *i"5 Q PlB#lcm/£ 
Real Prg Pulsettx — ^S^&^fc* 
t7)t^y h^SJE. Light Ers Pulsefi/K^ h hl*f^ 

fcfe, HVSW^jo^rReal Prg PulseflReal Prg HV Puis 
e Btd^lfe£*u Light Ers Pulse ULight ErsHV Pulse 

Bl:»^ix5o ±|E(7)'>— ^-^^01 3 (b) 
-To 

[0 0 3 6] 014 (a) ^JIlfclfyHI*flE*4 
50 -IslBtt, f^«it*IS!^mffi38^igK-C*)S« fc/cU * 



-7- 



13 

j/mWlte. OSCffl^^Offi^^ixfcReal Prg Puise^H 
<nftm(btif<D&-ehZ>o tfy Hft«E*^igiS«4. Ell 
4 (b) (^fJ:^:, RealPrg HV Pulse B^Light Er 
s HV Pulse B<Dfflfflm&&&!&LX s \fy imvftmt 
SfcftoaBE/^u^Sr*^**^. BLOUT(cJ:oT*fiK 

[0 0 3 7] HI 5 (a) -C3SSJxfc!7-K#mE*£ 
0S»tt, l7-K»lcfflJD-r6«BES:»J«!i-5. 0 WLOUTte: 
K«E**^-f y^*:««U-C^5. MffffiJHteal Prg 

Pulse^Light Ers Pulsed -tit b HT 

JBES:fl«ra-r5o -T?it>^. Real Prg Pulse^H^Rfi, 
!7-Kj»^Vwp4-5«flE^PPA0$H, Light Erstf>8Bte, 
17— Kj»^Vws*-5«BE^Bi*DSix5o El 1 5 (a) fe: 

[0 0 3 8] «±J^ *»W«)-*16JK»caflL*:»W 

t*j<. ^^y-fe^»«Bga:«rrat>i", no 

RSgit'fcot^NANDg^lr^ortl^M 

ftx/CAIzOs (TVU^) /Ta 2 0s OEgHfc* & 
&X*fo£h<D<D^<DM£timKthl^-#ffi£^J*L 

[0039] ^ap^^^yt/L-TH idwao^n^ 

[*i] ©ffilfcLfca*?. 

[0 0 4 0]fc c^)J;5^V^$:M^tr^ 
hy^ h^^^«rB3J!Hl-*-S¥««)«WSrBWr5o -HI l 

[0 0 4 1 ] ilOfl #»W<Z>» 2 ©SHfe»«fcfllJ L 



(8) M2 0 0 1-3 2 5 7 9 3 

£*x5J;?f^ 5fe-fT>^ooy^y yp^^(-*ftrr 
y-ir^^x-^^iE^aibT^r, r^a^^-* 

3u 7 7 ^M}j;M= 0 i It SOT K l^lSt ^ ^ 
yir/i— cos^o^y ^r^^tT^o i-ftfr*>. x 

^i/^;W4.5(V) <t U KKy(:o^5tV hy 

(wt-rso fc*ru K^taL^fcttsy^t Ki^r 

>0>IW8tiu h«:*tatfR|c»5tLfcy-^ 

Zttx^^ztubxh*)^ FK7^y-7i:^t 
30 <Dt%, mm-m&ztix^Zo m^Ltc^^v±Mc 

Sta^HS^ty^ey-fe/McioV^T, L^vMI^Dv'^ 
h #+#-efc < T i: WE* tt5 , ^ ^ y ir 

y ir/u^n y^rt^y -=ey ■fe/Mc*tLT)K*fi 1 i\ ^ 
X<dt Fuxi~ttffcir%?i*V^M£ftLX7*-#'<V 

y -/^rt^l^-ftu^y ^y ir/Hc^LT^*iA^ 
fTo/c*><7)£ LT, ^roa^ny^-y y c n ^/^^^ 

h^^mmm^h^^o^^^M^, fliAtfi 00^ 

^y^yir/Mc^J-LT^^ h7>T h^/u^S:*x.5o 



15 

tM¥&ffo 0 &±1>K r—f^V yr'fX.mz.tfx bv 

4 b^^^mm\^%^x^-m^iMW^xh 

^m/EO (V) <DTT\ KflS««lJ:»i*5!7-Kilft«E^ 
[0 0 4 2] **KttT?tt*M»J: Ktf 

[0 0 4 3] 

[58w<oja*i *mwfc&ti^ mn#) 

• m^m^w^^^u (eeprom) 

©ttft:/ u *r*3E * ^IrJ±T^ 5 1 ^ 5 

*TKi*5jK* 1 b*<, itEEPROM^tVN>^ 
[0 0 4 4] £fel£#!8WU:*3lf v T\ CPU^d^I 

tha, EEPROMrt»-cee,^teicw]«i-6^si 

[HBOffitt&KH] 

[mi] «^soNosi^s^^y <o«£m«Ht 
[0 3] se*wsoNosa^jBsttj«*!;<oBiEa«M4 



(9) W2 0 0 1 -3 2 5 7 9 3 

7(5 

kUrt??? 3) 

[04] MfcfPK«t9tt*fflL4»tt*a:S* 
[15] ^Uir/i^ ##ii^tf^fc#cte^^co 

[0 6] ^^y*fer^T^^ffi^H 

[071 y^ey-fe/i-T u>r^4BlHlKI2 (H6t*HSi- 

70 [0 81 ^^ey-lr^Tu^^fflWrSBS (0 6OA- 

[0 9] b94 bmft&ttMLIzyn yyJtis-f 

[0i o] hy-r mffarwaiLfc^ii^y 7 

r ^ ^ — #J £^1~0 . 

[0111 hy^ h»ff*rSB»**5*:ft©EI«« 

[0121 «iBlsI»(0-«t, Jr^4r*i- 
0, 

20 [013] SSSJE^-Y y^lHlKo-Wir. tw^-^v 
[014] ifi/b»mEE&±mt&<o-0tb* Z<Dis~fr 

[015] S7-KJft«E«£E«S^-«i, -t©^-^ 

[«F*0>RH1 

1 1 17- K* («d»y-h) 
12 try (nM&ffcg) 

1 3 **#«iwidfc 

30 1 4 ( * fc (ip^ |?x;^J;tJ!n MSffi) 

15 *iy-HWfcR 
1 6 gftK 

17 »2^-MMl« 



[08] [013] 




-9- 



(10) 



2001-325793 



mi] 



me] 



1.0E-03 
t.OE-04 
1.0E-05 
1.0E-06 
1.0E-07 
1.0E-OS 
1.0E-09 
1.0E-1O 

















1 i_ 



2 3 
Vg (V) 




BU BL2 BL3 BL4 BL5 



W2] 




ims] 



1.0EH34 



1.0E-05 
1.0E-06 
1.0E-07 



1.0E-09 
1.0E-10 




2 3 
Vg(V) 



-10- 



(11) 



¥fffi 2001-325793 



[14] 



10 7] 



1.0E-03 
1.0E-O4 - 
1.0E-05 
1.0E-06 
g 1XJE-07 
- 1.0E-08 
10E-09 
1.0E-10 
1.0E-11 
1.0E-12 



2.0 




2 3 
Vg (V) 



[05] 

Erase Pulse vs. Vth & S-factor 



Vth(V) | 
- S(mV/dec) I 




310 
290 
270 
250 
230 

' 3 
210 j < j 

190 j? 1 

I 

170 



150 



1.E48 



l.E-06 



I. EMM 



1.K4J2 



1.E+O0 



«SB*M(sec) 



WL1 
WL2 
WL3 
WL4 
WL5 
WL6 
WL7 
5 WL8 



j — qj — Lp" 

r 



MM 

in 



M12 



M52 



1- J L _T 



BL1 BL2 BL3 BL4 BL5 



[Hill] 



Real Prg Pulse 
" Light Ers Pulse 



Prg Pulse 



Real Prg HV Pulse B 
Light Ers HV Pulse B 



Prg Pulse 
Real Prg Pulse 
Light Ers Pulse 



b 



BL voltage 



WL voltage 



(12) 



001-325793 



0(V) 



KU-O 0 (V) 
V— X 0(V) 



[09] 



r 



Vwp (V) 








> 


Vdp(V) 


\ 




(V) 


T 

► ts(s 

1 1 Vds 


ism 

ec.) 
(V) 















[Hi o] 



No 



1 N = N+1 1 




(13) 



!j#|Pl 2001-325793 



[HI 2] 



(a) 
51 



(b) 



asc our 

JTRJlTLTLTLrLr 



(2l£h 



Pta, Command 



Coantl 



Prg Pufee 




feaJ Prq Pufce 



Count3 , , t 




[Hi 4] 

(a) £?hflMtBEft±(sl» 

^ VPRO 0L Voyage lOv 



VREf ~ |.3v 

(Ex Band -Gap Regulator) 



VPRG BL Voltage I Ov 



V 1 



(b) 



HV PulseB* 
RYi 



0 



Pra Pu/S€\ 
J Real Pro. Hv PulscB 



3 



V/pJtage fiw Prg State 



Li}** Ers HV PutscB 



-i Real Prg case 

\ /Li«ht £rJ HV PliIjcB X BLOUT = (RX ■+ Rf)/H? x 1,3 

? ! Lioht Crr case 

J, : BLOUT = (R* + *Z)/fcK x 1.3 

\BL VofC flge for Prg Sf«t« 



-13~ 



(14) 



#BB2 0 0 1 -3 2 5 7 9 3 



[HI 5] 



— {> 



(b) 



Pry Puljg 



7" 



-OUT 



\ 



iuVPRG WL Voltage 



B 



v<r> 



(51) Int. CL 7 

H 0 1 L 29/792 



#^jii»jHKm4 i iSE±/hm*4Te i- 



F I 

H 0 1 L 29/78 



3 7 1 



F * — 5B025 AA02 AB01 AC01 AD04 AD08 

ADG9 AE08 

5F001 AA12 AA13 AC06 AD19 AD62 

AE02 AE08 AG02 AG12 AG21 

5F083 EP17 EP.18 EP65 EP70 ER02 

ER22 ER30 JA02 JA04 JA06 

KA07 KA08 KA13 PR12 PR21 

PR37 

5F101 BA42 BA45 BC11 BD10 BD37 

BE05 BE07 BH02 BH03 BH09 



-14- 



